It is known that there is a large difference between the interactions for elements of thermal neutrons and X-rays. In the case of neutrons, the attenuation coefficient is very high for hydrogen. In the case of X-rays, the attenuation coefficients for calcium and phosphorous are relatively high. Consequently, substances which contain hydrogen, for example, cholesterol and water, are opaque in neutron radiography, and substances which contain calcium and phosphorous are opaque in X-ray radiography. We investigated the internal structure of gallstones with reference to the difference in the coefficients between thermal neutrons and X-rays. Figures 1 and 2 show color-coded images from the upper side and the flank of the same gallstone. The principal component in the gallstone used was identified as cholesterol from an infrared spectrum. The neutron radiographies in Fig. 1 and Fig. 2 indicated that the difference in the permeability of the thermal neutron arose mainly from a difference in the thickness of the cholesterol layer. On the other hand, the X-ray radiographies in Fig. 1 and Fig. 2 indicated that the cholesterol layer for X-rays was transparent, but the difference in permeability was caused by a difference in the amount of substances which contained calcium.
It was found from Fig. 1 and Fig. 2 that cholesterol was surrounded by substances containing calcium in the cylinder state. It was also found that cholesterol surrounded the outside of the cylinder. The internal structure of gallstones can not be determined from observation of their cut surfaces. However, the internal structure was revealed by a comparison of neutron and Xray radiographies.
Substances which were contained in subdivided parts of gallstone are being analyzed at present time. 
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